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Sources of Polychlorinated Biphenyls

to Devils Swamp Lake Near
Baton Rouge, Louisiana

By Peter C. Van Metre, Jennifer T. Wilson, and Briant A. Kimball

Abstract

Devils Swamp Lake near Baton Rouge, Louisiana, created
in 1973 by dredging in Devils Swamp along the Mississippi
River, is contaminated with polychlorinated biphenyls (PCBs)
from historical industrial discharges. This study involved the
investigation of the occurrence, distribution, and sources of
PCBs in the lake, including the possible historical contribution
of PCBs from a hazardous-chemical disposal facility by way of
a wastewater drainage ditch that was used from 1971 to 1993.
Six bed sediment cores from the lake and three bed sediment
grab samples from the drainage ditch were collected; 61 sub-
samples from selected intervals in five of the six cores and the
three grab samples from the ditch were analyzed for PCBs using
an immunoassay screening method. Sixteen of the core subsam-
ples and one ditch sample were analyzed for organochlorine
pesticides, PCBs, polycyclic aromatic hydrocarbons (PAHS)
(15 samples), and major and trace elements. PCB congener pro-
files and a factor analysis of congener composition indicate that
PCBs in sediment from the drainage ditch and in lake sediment
deposited near the canal since the mid-1980s are similar, which
indicates the disposal facility, by way of the wastewater drain-
age ditch, is the source of the PCBs. Sediment from several hun-
dred meters down the lake to the west, near where Bayou Baton
Rouge enters the lake, had a different PCB composition and in
a sample deposited in the early 1980s, a much higher concentra-
tion, indicating a second source of PCBs in the watershed of
Bayou Baton Rouge. Large differences in PAHs and metals
between sediment near the ditch and sediment near Bayou
Baton Rouge support this conclusion. The identity of the Bayou
Baton Rouge source(s) cannot be established using available
data. The short duration and relatively high concentrations of
PCBs from the bayou source indicate either a spill or a flood-
related release—there was a large flood on the Mississippi
River in 1983. Older (deeper) samples from cores near the
drainage ditch (dated as deposited before the mid-1980s) had
PCB compositions that indicate a mixture of sources (Bayou
Baton Rouge and the drainage ditch). Elevated PCB concentra-
tions in sediment from the drainage ditch and cores from near

the mouth of the ditch in recent (post-2000) samples indicate
that some PCB inputs from the ditch might still be occurring.

Introduction

Polychlorinated biphenyls (PCBs) were first synthesized
in the laboratory in 1929, and an estimated 6.8 x 10% kilograms
were produced in the United States prior to cessation of produc-
tion in 1977 (U.S. Environmental Protection Agency, 2006).
PCBs were used in hundreds of commercial and industrial
applications, including as plasticizers, as hydraulic lubricants in
gas turbines and vacuum pumps, in heat-transfer systems, and
as dielectric fluids in electrical transformers. PCBs are, in gen-
eral, highly resistant to chemical or biological transformation.
Because PCBs are persistent in the environment and strongly
hydrophobic, sediment deposited in lakes and reservoirs can
provide a historical record of PCB contamination in the water-
shed. Sediment cores have been used to reconstruct water-
quality histories in a variety of hydrologic and land-use settings
(Davis, 1980). PCBs pose a threat to biota in aquatic systems
because they are persistent, bioaccumulative, and toxic (U.S.
Environmental Protection Agency, 1997).

Devils Swamp Lake is on the north side of Baton Rouge,
La., along the east bank of the Mississippi River (fig. 1). The
lake was constructed by dredging in 1973, and the material
removed was used to reinforce the levee along the north and
west sides of the Baton Rouge Harbor (U.S. Environmental Pro-
tection Agency, 2004a). During flooding, the lake and sur-
rounding swamp are inundated by water from the Mississippi
River. A hazardous-chemical disposal facility is northeast of the
lake. The facility began operating in 1971 and discharged
wastewater to the north end of Devils Swamp Lake through a
ditch. Presumably, discharges during 1971-73 were to the area
of the wetland that was dredged to form the upper (east) end of
the lake. The wastewater drainage ditch remained in use until
1993 when a discharge pipe to the Mississippi River was
installed and permitted. Runoff from the facility also entered
Devils Swamp upstream from the lake through one or more nat-
ural drainage areas (U.S. Environmental Protection Agency,
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